The thermal decom position o f the follow ing lichen depsides has been described: lecanoric acid, gyrophoric acid, evernic acid, perlatolic acid, planaic acid, confluentic acid, atranorin, 4-O -demethylbarbatic acid, and sekikaic acid. Main reaction products are decarboxylated com pounds, phenolic units, rearranged depsides, and xanthones. Triethylamm onium salts of depside carboxylic acids decom pose at reasonably lower temperature than the corresponding free acids.
Introduction
C ertain ethnic groups in P akistan and o th e r parts of the H im alaya use a glowing m ixture of the lichen Lethariella cladonioides (N yl.) K rog and Juniperus species as incense for sensual excitation. B ecause som e lichens contain depsides and depsidones w ith an olivetol unit and Juniperus species synthesize /?-m enthane derivatives it m ight be th a t u n d er pyrolytic conditions psychotropic active cannabinol derivatives could be built [1] , For this reason we w ere in terested into the therm al decom position of depsides from lichens.
T he first w ho investigated the pyrolysis o f lichen depsides w ere Schunck [2] , S tenhouse [3] and W eigelt [4] , who observed orcinol by heating lecanoric acid, evernic acid, and diploschistesic acid. Z o p f [5] re ceived a sublim ate of tw o com pounds, peltigronic acid and peltigeric acid on h eating of p eltig erin . P eltigronic acid was identified as m ethyl orsellinate by H uneck and T ü m m ler [6] later on. K oller [7] o btained a yellow com pound which was considered to be 1 ,8-dim ethyl-3,6-dihydroxyxanthone o r 3 ,8-dim ethyl-1 ,6 -dihyd ro xyxanthone by pyrolysis of gyrophoric, lecanoric and evernic acids. Som e years ago C. F. C ulberson et al. [8] investigated the therm al stability o f a tra n o rin, anziaic acid, and perlatolic acid in the thallus of H ypotrachyna partita H ale and H. prolongata (K u ro k .) H ale. T hey found m ethyl /3-orcinolcarboxy late, anziol, olivetolcarboxylic acid, olivetol, and T hese d ata indicate th at depsides are split p re fe r ably at the ester bo n d , which is in ag reem en t w ith the mass spectrom etric fragm entation [9] , T o get a d eep er insight into th e th erm al d eco m p o sition of lichen depsides we pyrolysed n um erous com pounds and rep o rt on the results subsequently.
Results and Discussion
First prelim inary T L C analyses show ed th at the pyrolysis leads to m ore and m ore com plex m ixtures w ith increasing te m p eratu re . O n the o th e r h an d the depsides investigated decom pose at reaso n ab le rate only at te m p eratu re s above the m elting p o in t, i.e. betw een 170 and 230 °C. T herm al decom position was carried o ut at constant te m p eratu re in a test tu b e im m ersed in a bath of W o o d 's m etal. In the case of free acids decarboxylation occurred and the volum e o f carbon dioxide evolved was m easured w ith an eu d io m eter. By this way the decarboxylation rate of th e differen t com pounds cold be com pared q u a n tita tively.
Lecanoric acid
T h erm al decom position of lecanoric acid (1) at 180 °C gave a brow nish oil which was se p arated by p rep arativ e thin layer chro m ato g rap h y (PT L C ) and yielded orcinol and lecanorol (2 ) as m ain com pounds besides unidentified products. L ecanorol o f m .p . 146-148 °C (from M eO H ) shows th e m olecular ion 
G yrophoric acid
A s m en tio n e d in the in tro d u ctio n K oller [7] re ceived a x an th o n e, C 15H 120 4, of m .p . 260 °C by py rolysis of gyrophoric, lecanoric, and evernic acids. T h e m echanism of the form ation of the xanthone 3 is an open question. K oller [7] discussed in the case o f lecanoric acid the cleavage of th e ester bond, the m igration of the S-orsellinoyl m oiety to C-3' of the A -p a rt of the m olecule, follow ed by decarboxylation and d eh y dration to 3: Schem e 1. 
Planaic acid
Planaic acid was pyrolyzed at 220 °C for 1 h and gave after chro m ato g rap h y decarboxyplanaic acid (2 ,4 ,2 '-tri-0 -m e th y la n zio l During the preparation of triethylammonium salts of depside and depsidone carboxylic acids it was ob served that these salts decompose under evolution of gas at reasonably lower tem peratures than the origi nal carboxylic acids: Table I . The oily triethylamm onium salt of sphaerophorin gave sphaerophorol, decarboxysphaerophorin (17), and orcinol monomethyl ether after therm al decom position at 180 °C for 10 min. A further com ponent seems to be 2'-0-m ethylevernol ( Fig. 1 shows that the rate of decarboxylation of the depsides investigated decreases in the following order: lecanoric acid, evernic acid, planaic acid, sekikaic acid, perlatolic acid. Obviously methylation in 4-position and substitution of the 6 -methyl group by a longer aliphatic chain renders decarboxylation more difficult.
Comparison o f the rate o f decarboxylation o f depside carboxylic acids
Fie. 1. R ate of decarboxylation of lecanoric acid (1, 180°), evernic acid (2, 180°), planaic acid (3, 220°), sekikaic acid (4, 170°), and perlatolic acid (5, 180°).
Experimental

Lecanoric acid
Lecanoric acid (1.013 g) gave a brownish oil (0.792 g) after thermal decomposition. PTLC (silica gel PF 254+366, 1 mm, «-hexane : E t20 : H C 0 2H = 4 :6 :1 ) yielded orcinol (0.065 g) and lecanorol, 2 (0.033 g).
Gyrophoric acid
The pyrolysate (0.8 g) of gyrophoric acid (1 g 
Evernic acid
Evernic acid (1 g) yielded a brown resin (0.7 g) on therm al decomposition which was chrom atographed over silica gel (30 g, with 5% H 20 ) . Benzene (250 ml) eluted 2'-0-m ethylevernol (9) in needles of m .p. 165-167 °C (from E t20 ) . Further elution with benzene (500 ml) gave evernol (10).
Perlatolic acid
The pyrolysate (1.7 g) of perlatolic acid (2 g) was chrom atographed over silica gel (35 g, with 5% H 20 ) and the column eluted with a «-hexane -E t20 gradient; further separation by PTLC gave anziol (11) and 2'-0-m ethylperlatolol (12): oil, IR, 724, 810, 860, 900, 968, 1004, 1060,1160,1212,1262, 1330, 1384, 1468, 1500, 1614, 1662, 2980, 3200 cm "1.
Planaic acid
Planaic acid (0.717 g) gave an oil (0.65 g) after pyrolysis which yielded decarboxyplanaic acid (13), m. p. 5 2 -5 3 °C after PTLC.
Confluentic acid
Confluence acid (0.5 g) yielded a sticky oil (0.4 g) after thermal decomposition from which crystals scpaxatcu after some days at room tem perature. These crystals were removed and recrystallized from
